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witu increasing spread is wrong. he spread 
: of sensitivity of corrosive cracking toa the 
Va: S. Tse assumption that the corrosion resistancs 
ing reuses ‘eusing nunber of cracks is likewise erroneous, furing 
corrosive cracking several cracks occur simulta aneously, and the entire 
cross secticen break ks at the weakest spot. In addition, the decrease of 
Stresg accumulation ae increasing number of cracks should ve allowed for 


Mor tois ‘Feason, ; i838 a certain optimum number of cracks xhich 
Mepeopends Lo -boe tig rast resistance to corrosive cracking, The "rat 
pee probably the rate of crack development. 
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AUTHOR: Romanov, VeV. _ 


TITLE: Influence of metal surface treatment on the re 
to stress corrosion cracking 


PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no 29, 1967, 
1995 - 2001 


TEXT: The purpose of this investigation was to study the tartial 
stage of corrosion cracking of metals by comparing tne resistance 
to cracking of metals with microcavities of various shapes, 

ned due to different surface treatments. 

steel 1X18H9 (1Kh18N9), 


% Al and brass, % Zi: ; 
the investi ae 
boiling Mgc = 
and for brass, a 27 % - m solution of NH, + 5 g/i H,0, +10 2/1 
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Cry0, + 0.015 6/1 Ccuso, was used, corrosion of the meta. in tne 


latter solution being relatively small. For testing steel and the 
magnesium alloys, stresses were set up in the specimens by anie- 

axial tension; for the initial state, these were 30 kg/mme tor 

steel and 20 kg/mm2 for the magnesium alloy. For testing brass, 

the stresses were produced by uniaxial tension in a device previ- ~ 
ded with a dynamometer and were 22 kg/mm¢. Prior to investiga‘ing 
cracking, profilograms of the specimen surfaces were taken. The xX. 
results of the investigation confirmed on the whole Perryman and M3 
Hadden's conclusions that an increase in the surfaze clear.‘ “2ss 

of the metals raises their resistance to stress corrosion cra:king.. 

It would be more correct to associate the influence of the surface 
treatment of metals on their resistance to cracking with the shape 

and characteristic distribution of the micro-cavities produced by 

the treatment. All other conditions being equal, the rate of 

cracking of metals is the greater, the greater the number of large 
micro-cavities, and the more pointed and the deeper they are. The 
presence of small, widely distributed micro-cavities, aiongside 
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larger ones, reduces th 

duces the influen 

tal to corrosion 

Sinal shape of the cavities. 

portant role played by the sh 

micro-cavities during the ini i i cracking of 
metals and can be explained o i ochemical me- ele 
chanism of the latter. here 3 tables and 2 referen- 
ces, 1 Soviet-bloc and j non- The reference to the oe 
English-language publication reads as follows: E.c. W: Perrynan, 

and S.E. Hadden, J. Inst. Mete, 77, London, 207, 1956. 
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AUTHORS; Tarasova, L.N., Romanov, V.V., and Kubinova, N.I. 


seo : fa 
TITLE: Investigating pitting corrosion of metals under stress 
by modeliing 
PERIODICAL: Zhurnal prikladnoy khimii, v. 33, no, 10, 1960, 

2285 = 2290 


TEAT: The influence of the following factors on the direction and 
strength of current oi specific corrosion couples was studied by 
modelling: tensile stresses, degree of stress concentration and 
diameter of pits. The influence of stresses on the electrode poten- 
tiai of the cathodic and anodic areas and the degree of polariza- 
tion of the anodic areas of these couples were also investigated. my 
The aluminum alloy D-i6 (2.5 % Cu, 1.66 % Mg, 0.9 % Fe, 0.62 % Nn, Y 
00.47 % Si, remainder At) was used for this study, since it is | ave 
known that thig alloy is susceptible to pitting corrosion and stress 
corrosion in a number of media. In order to set up stresses in the 
metal, the assembly of specimens was held in the grips of a device, 
Card 1/3 , 
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by means of which all specimens were simultaneously subjected to . 
uniaxial stress. The specimens were ¢lectrically insulated from the 
grips. In order to model stress concentrations, the width of the 2 
lower specimens was made less than that of the upper specimens 
which for identical loads, preduced different stress levels in the 
upper and lower specimens. A cross section of the pit modél is 
given. The current was measured by means of a micrometer graduated 
in pA, connected between the upper and lower specimens at the mo- 
ment when current measurements were taken, after which the speci- 
mens were short-circuited through the external circuit. The elec- 
trode potential was measured by means of a glass probe of 0.12 mm- 
internal diameter in a vit having a diameter of 1.1 mm. The measu- 
rements were carried cut by the compensation method with reference 
to a saturated calomel half cell. The potential values were cofipu- 
ted with reference to the normal hydrogen electrode. The measure- |. 
ments were carried out at the bottom and at the edges of pits. The 
glass probe could be moved by means of a micrometer screw. For po-.° . 
larization measurements, a platinum wire of 0.1 mm diameter, one 
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winding of which was placed in the glass container above the pit 
opening, was used as the auxiliary electrode. An appropriate elec- 
trical set-up was used for supplying the required current densi- 

ties. The specimens were given the sane preparation prior te elec- 
trochemical measurements 4s. that Siven prior ts corrosion current 
measurements. Tne following relationships were investigated ana 

are represented graphically: current-time for various stresses; 
potentiai-time for various stresses and potential-current density. 

The results sbtained confirm the electrochemicai hypothesis on the as 
iechanism of stress corresion of metals which postulates the local “4 


r 
Py 


foruiation of specific 2orrossion couples which are responsible for 


cracking, and a characteristic influence of stress concentrations os 
on the reactions of the e2orrsozion couples. There are 4 figures, 1 ee 
table and 7 references: 6 Scviet~bloe and 1 non-Soviet-bioc. The 
reference to the English-language publication reads as follows: D. 

Ke Priest, 3. Elewtroch. Secv, 16, 4, 358, 1959. 

SUBMITTED: February 22, 1960 
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_ carbon stainless steel of the type XI8N9! 


Linchevskiy, B. Y¥., Roaanov, V. V. SOV/20-129-5-16/64 


AL, eed 
enthuse oe sata 


' 
The sig ig Formation of Cracks in Low-carbon 


‘Stainless Steel \ 


Doklady, Akademii nauk SSSR, 1959, Vol 129, Nr 5, pp 1020-1023 


(USSR) 


The present paper deals with a complex investigation of the 
mechanical corrosive properties and the zpesoeiva ty of low- 
(which had bee melted 
in a vacuum-induction-furnace) to corrosion cracking. Stainless 
steel of the type IXi9ngserved as furnace charge. ‘ihe ..castings 
were Yolled into a work-piece of 15 mm diameter and to a band 
of 25.5 mm, from which the work-pieces for the mechanical- 
and corrosion tests wore then punched out. One part of these 
samples (1100°) was quenched in water, the other was also 
quenched and-tempered for a further two hours at 650°. The... 
corrosion test was carried out in boiling 55% nitric acid ‘in’: . 
four cycles and lasted ,25 hours. The corrosion cracking of’ steel ims 
ulso luvestigated in a boiling 42% solution of MgCl. The | 


highest. degree of resistivity to corrosion is found in ete 
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the Corrosion-dependent Formation of Cracks in Low- 


carbon Stainless Steel 


from twice to 


steel; the resistivity of tempered metal is 
eel is 


as low. The rate of corrosion of tempered st 
py 75 times lower than that of the initial metal TX18N9 
(0.10% c). The rate of corrosion and the tendency to jnter-. 
crystalline corrosion begin to increase considerably with an 


increase of carbon conce 


0.035%) does not influence its resistivity to corrosion 
influence of ~ 


cracking. The results obtained coneerning the. 1 
rosion of steel jn boiling nitric acid 


the metal to corrosion between the 


orystallites thus permit a more exact getermination of the 


minimum carbon concentration at which the steel becomes 
corrosion-proof. A decrease in the concentration of carbon 

from. 0.1 to 0.014% exerts no essential influence upon the 
resistivity of steel of the type X1ENg to corrosion cracking in 
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Romanov, Ve ve 


The Influence of Polarization on the Formation of Cheol in 
Metals Due to Corrosion 


ag bs % ae i 


(assay Akademii nauk SSSR, 1959, Vol 129, Nr 4, pp 873-875 
USSR 


The author gives summaries of his own (Refs 1, 2, 4-7) and of 

other papers. Irrespective of whether corrosion cracks pass oy 
through the crystallites or between them and irrespective of 
other conditions, there exists a characteristic form of the 
polarization curve (Fig 1). It reflects the dependence of the 
velocity of the crack formation due to corrosion on the polari- 
zation current density. The cathode branch of this curve has 

3 main sections: I, II, and III, the anode part only 2: I and 

II, The velocity of the crack formation in these sections dif- 
fers under the influence of- lower or higher- current-densities. 
The sections II and III of the cathode section and of the sece 
tion I of the anode branch may be determined by the electro- 
chemical mechanism by means of a diagram (Ref 2). Section I 

of the cathode branch (rapid srack formation at an initial ye 
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rization by small density of the cathode current) and section 

II of the anode branch (no influence of anodic polarization on. 
the mentioned velocity at relatively high anode current ders i- 
ties) are not connected with the electrochemical factors. The. 
effect of these factors is opposed to that of the purely electro- 
chemical factor. U. R. Evans and M. T. Simond (Ref 3) observed 
this effect, however they did not further develop their hypothesis. 
By means of a diagram of the crack formation -in. metals due to: 
corrosion (Ref 2) it may be easily proved in what manner the 
places which are the least developed and where strain is con- 
centrated, may be protected by low cathode current dansities. 

The characteristic shape of the polarization curve is widely 
influenced by the temperature and tensile strains (Ref 4): 

In alloys on magnesium- and aluminum basis the length of section 
IIfof the cathode branch of the curve ig linearl lengthened 

by a temperature increase from 10 to 70 C(Fig 2). By such 

a way also section II of the cathode branch is changed. Section 
I.is changed in an opposite direction. The shape of the anode 
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branch is. changed by temperature as follows: The acceleration 
due to anodic polarization disappears at higher temperatures 

and is intensified at lower temperatures. This temperature 
influence is explained electrochemically (Ref 4). Section III 
of the cathode branch is linearly lengthened by higher tensile 
strains (Fig 3). Cathodic and anodic polarization have a wide 
and opposite effect not only on. the rate of crack formation 

due .to corrosion but also on the shape of the cracks. In the 
‘case of crack formation through the crystallite the bottom 

of the cracks is rounded as a'result of an insufficient cathode 
current protection. Thus the cracks tend to extend into the 
grains (Refs 5, 6). A cathodic polarization insufficient for 
metal protection from crack formation (Ref 7) inhibits the 
expansion of the cracks in crack formation between crystallites. 
Anodic polarizaticn, however, produces narrower and longer 
cracks in both types of crack formation. They run in a plane 
which is in strict perpendicular direction to the direction 

of the tensile strain. The author arrives at fhe: conclusion’ 7 
that the electrochemical concepts on the part played by the 
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| places where strain is concentrated as concerns crack fornation 
of metals due to corrosion are correct. There are 3 figures 
and 7 references, 6 of which are Soviet. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov of the Academy 


of Scienceg, 


PRESENTED: July 13, 1959, by A. N. Frumkin, Academician y- 


- SUBMITTED: July 4, 1959 


Card 4/4 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1" 


nba cdeles Ee RELEASE: id ae coda te REPS adem cd ida zs 


ROMANOY,..V.e¥.; DOHROLYUBOV, V.V. 
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Temperature dependence of the cathodic and anodic polarization 
effect in the corrosive disintegration of the MA2 alloy in ,1 N 
solution of H,80, + 35 g/l NaCl. Zhur. prikl. khim, v 31 no.5: 
743-748 My '58. (MIRA 11:6) 
(Magnesium alloys--Corrosion) (Sulfuric acid) 
(Polarization (Blectricity) ) 
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AUTHORS: epopenor te ay eaais of Chemical Sciences and 
obrolyubov, V.V., Engineer 


TITLE: Effect. - of the Cathode and Anode Polarisation on the. 
, Speed of Corrosion Cracking of Stainless Austenitic 
Steels (Vliyaniye katodnoy i anodnoy polyarizatsii 
na skorost' korrozionnogo rastreskivaniya austenitnoy 
nerzhaveyushchey stali) 


PERIODICAL: Metallovedeniye 4 Obrabotka Metallov, 1953, Nr vee 
pp 19-21 (USSR) 


ABSTRACT: The aim of the work described in this paper was to 
obtain curves of the cathode and anode polarisation a 
during corrosion cracking of stainless austenitic steel . ; 
and to follow microscopically the influence of polarisa- =. 
tion on the character of developing corrosion.cracks, 
Sheet steel 1Kh18N9 was investigated containing 0.01% C.,. 
19.98%. Cr, 0.95% Ni and 0.06% Ti; strength 67 keg/mms, 
relative elongation 64%. The specimens were cut in the 
direction of rolling. The used corrosion medium was - 
a boiling 42% solution of MeCl,. Microscopically the - 
effect of polarisation on thie character of. the 
Gard 1/2 corrosion cracks has been established; an explanation is 
given of the shape of the curves of cathode and anode 
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polarisation; this explanation is based on the ae 
polarisation diagrams of corrosion cracking and the results | 
of observations of the ‘effect of polarisation on the 
character of the developing corrosion cracks, 

There are ? references, 5 of which are Soviet, 2 English. 


ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurgy. 
Ac. Sc. USSR) 
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Translation from: Referativnyy zhurnal, MetaJlurgiya, 1958, Nr 4, p 202 (USSR) 


AUTHOR: 


TITLE: 


Romanov, V. V. 


Relationship Between Rate of General Corrosion and the Suscep- : 


tibility of MA-3 Alloy to Corrosion Cracking in Certuin Mediums 


_ (Svyaz' mezhdu skorost'yu obshchey korrozii i chuvstvitel'nost'-: 
y 


yu splava MA-3 k korrozionnomu rastreskivaniyu v nekotorykh 
sredakh) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 200-208 


ABSTRACT: 


Fracture specimens of extrusions of MA~3 alloy in which ten-. 
sile stresses of 20 kg/mm¢ had been developed, were subjected 
to investigation. The test medium was a system of NaCI+K ,CrO4 
solutions. Electrochemical measuremerts established that ais... 
constant 35 g per liter NaCl strength, a reduction in the K>CrOq' 
strength from 20 to 0 grams per liter induced an increase in the 
rate of surface corrosion and a decline in the rate of corrosion’... 
cracking. At a constant K,CrO4 strength of 20 g/liter, a reduc- 
tion in NaCl strength from 35 to 0.35 g/liter induces a reduction 
in surface corrosion and in rate of cracking. G.Sh 


1. Alloys--Corrosion--Test results 2. Alloys--Fracture--Test . 
results 
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137-58-4-7763 
Translation from: Referativnyy zhurnal, Metallurgiys, i958, Nr 4, p 202 (USSR) 


AUTHOR: Romanov, V. V. 


TITLE: ~  Ejfect of Certain Factors on the Susceptibility of Metal to Corro- 
sion Cracking {Vliyaniye nekctorykh faktorov na chuvstvitel'nost'. 
metalla k korrozionnomu rastreskivaniyu) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2. pp 188-199 


ABSTRACT: The effect of the scale factor und ot s:dditions ot surtace-tension 
reducing substances to corresive media is investigated. In the 
first portion of the study, cylindrical failure specimens of LS-59- 

{ brass in which a tensile stress ct 20 kg/mm had been developed 
were tested. The action of the aggressive medium (28 percent. 
NH,OH) was brought to bear on part of the surface of the.specimen, 
while the rest (differing in various specimens) was insulated there- 
from. It- was found that reduction in the size of the unprotected : 
portion of the specimen results in an increase in the time elapsing | 
prior to cracking of the specimens. The second part of the study — 
was devoted to an investigation cf specimens of MA-2 alloy. \Iso- 
amyl alcohol was the surface-tension reducing substance added to 

Card 1/2 solutions.of NaCl, NaCltKyCrOy, and NaCl+H7SOq4. It was estab- 
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Effect of Certain Factors on the Susceptibility cf Metal to Corrosion Cracking 


. lished that addition of alcohol to the medium had no significant effect on corro- 
sion cracking of MA-2 alloy. The hypothesis is advanced that the mechanism 
whereby a surface-tension reducing substance influences the cracking process 

-is related to a change in the electrochemical characteristics of the alloy. 


G. Sh, 


]. Metals--Corrosion--Effects of Isoamyl alcohol 2. Metals--Corrosion--Seale 
factors 3, Metais--frecwire= nen’ results 4. Corrosive liquids---Surface 
tension factors ; 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 195(USSR) — 


AUTHOR: Rumanov, V.V. 
TITLE: 9 ~The mechanism of the Corrosion Cracking of Metal (Mekhanizm. 
kor rozionnogo rastreskivaniya metalla) 


PERIODICAL: Sb. tr. Voronezhsk. otd. Vses. china: o-va im. D.I. Mende-' 
’ leyeva,. 1957, Nr 1,. pp 105-110 


ABSTRACT: An explanation of the mechanism of corrosion cracking (CC) | 
of metal with the aid of schematic polarization diagrams is 
adduced.. The effect of cathodic and anodic polarization on CC 
is examined. The electrochemical factor is considered to be. 
the fundamental cause-of CC. Voltage is regarded as the factor 
intensively destructive to the protective film in the tension con- 
centrators, as an independent factor causing the spreading of .— 
the fissures in the final stages of the process, andalso asa _- 
contributing factor that increases the heterogeneity of the metal 
through an increase in the rate of decomposition of the hetero- 
geneous phases. 


, 1. Thin films--Fraeture 2. Voltage--Metallurgical effectM.K.. 
Card 1/1 3. Metals-~-Decomposition e 
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i37-1957-12-24529 
Translation from: Referatiynyy zhurnal, Metallurgiya, 1957, Nr 12, p 226 (USSR) 


AUTHOR: Romanov, V. V. 
Se yy ee 
TITLE; The Effect of the Temperature on the Susceptibility of Magnesium 
Alloys to Corrosion Cracking (Vliyaniye temperatury na — 
chuvstvitel'’nost! magniyevykh splavov k korrozionnomu 
rastreskivaniyu) 


PERIODICAL: V 3b.: Prochnost' metaliov, Moscow, AN SSSR, 1956, pp 162-171 


ABSTRACT: The effect of temperature in the range from 5 to 75° on the 
susceptibility of Mg- alloys (MA3 and MAS) to corrosion cracking —-: 
was investigated in the following two solutions: 35 g/l NaCl+ 20 g/l. 
K,CrO4 (1), and 0.1 N HjS5O,+ 35 g/1 NaCl (If). Cylindrical pes 
oimsas 60mm long and 5mm in diameter were used for the ex- 
periment. A special device maintained the temperature within. 

+ 0.059, It is shown that the tendency of the MA3 alloy to crack 
in the solution I increases when the temperature is raised from 
+10°-to + 30° in a still solution, and from +109 to +45° ina 
flowing solution. In solution II the tendency to crack increases 
with the temperature increasing from + 10° to + 70°, while the 
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137-1957-12-24529 
The Effect of the Temperature on the Susceptibility of Magnesium (cont. } 


rate of surface corrosion increases steadily. Cerrosion cracks 

in thespecimens of MA3 immersed in Solution I develop inside 
the grains, whereas cracks on the MA5 specimen immersed in II 
“are of a mixed nature. An attempt is made to explain the influence 
of the temperature on the growth of the corrosion cracks by means 
of polarization diagrams. : 


L. A; 


1. Magnesium alloys-Corrosion cracking-Temperature factors 
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ROMANOV, Veevolod Vlad lairovich 


[Methods of studying the corrosion of motels) Metody 
isaledovaniia korrozii metallov. Mozkva, Metallugiia, 
1965, 279 p. (MIRA 18:2) 
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"Effect of eee on the Rate of Corrosion of Aluminum and Certain 
Vibra 


Alum: Alloys." Sub 28 Dee 51, treat of Piysical Chemistry, Acad Sci USSR. 


Diasertattons presented for sclence and englneering degrees in Moscow 
during 1951, 
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the Berton of the workers of Lerincrad to the electrification of 
the fetionsl economy. Vest. elextropron. 32 no.12:1-9 D '60, 
(MIRA 14:2) 
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Influence of temperature on the rate of jon _of 
aluminum and several a alloys. 
and-V. V7 Romanov. Do, ly Akad. Na 
241-7 ~—YestsS were made on 

duralumin [D] (Si0.105, Fe 1 
0.62%), and magnalium ([M] ¢ s : 

2.02, Mn 0.32%, trace Cu). s 0.1 at 0 and 29 
tods 6.3 mm. in diam. and 10 The alloys were A ‘D, and at 80° 
machined to this siz No special heat-~ 
treatment was be tested were cleaned 

i i 103 powder nos. 28, 20, 


acetone, 

16- 

‘the ‘a 

0.01 mg. The corrosion solns. were all LV 

jon, but various pH values were obtained with HC! and 
_NaQH. Temps. wore 0, 20, 60, and 80°, 
; soins was 300 pate {te ratio of 
. Specimen was 830, This ratio gav ¢ . larger at hi 

rate for Al. Glass forceps were tt 13 than at te - 
_ mens in the 


oved by a 30-40-min. treatment in * 
HNO; + 1% K:Cr.0). A control specimen 


; rate, K, at 0° 
+ of about 0 occurred at about 
» 50° and and 0.019 for D. 

» 0.008 for Al, and 

* was about 0.01 

: for both Al atid D, and it was 0.2 at 69°. - Above this temp. 
:& rose rapidly and at 90° was 2.0 for D and 1.4 for Al- 


“ rane: par : 
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ROMANOV, V. V. -= "On the Problem of Electro-Capillary Phenomena in the Fused 
Cryolite-Alumina -- Aluminum System." Min Higher Education USSR. 
Leningrad Polytechnic Institute imeni M. I, Kalinin. Leningrad, 1955 
(Dissertation for the Degree of Canididate in Technical Sciences) 


Sos Knizhnaya Letopis' No 3, 1956 
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AID P - 3419 
Subject _:  USSR/Chemistry 


card 1/1 Pub. 152 - 4/18 


Author : Romanov, V. V.. 
macerated ei MI IGEMT NRE TS te, 


Title » (Corrosion behavior of multilayer metallic coatings 
Periodical : Zhur. prikl. khim., 28, 5, 475-479, 1955 


Abstract : Carbon steel plates were coated successively with. 
copper, 304 thick (Fe,Cu); nickel, 204 thick 
(Fe,Cu,Ni); and chrome, 1.5 thick (Fe,Cu,Ni,Cr). 
The irreversible potential of each of the metals 
alone and of the steel with single, double, and 
triple coatings was studied. The steel potential 

is the most negative. As a function of time the 

chrome potential became more electronegative than 
that of the triple-coated steel. Two tables, 
6 diagrams, 7 references, all Russian (1931-1952). 


_ Institution None 


_. Submitted :° J1.27, 1953 
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ROMANOV, V.Vo, kandidat khimicheskikh nauk. 
 aeeneneinaheenedadiiaimdananes 
Corrosive cracking of metals. Priroda 45 no.12:86-87 D '56. 
(MLRA 10:2) 
1. Institut metallurgii imeni A.A.Baykova Akademii nauk SSSR 
(Moskva). 
(Corrosion and anticorrosives) 
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300/ 20-42 5-5-37/5 
Balezin, S. A., Romanov; ¥. Ve, Podobayev, Ti Es 
Study of the Effects of Some Inhibitors on “he 
‘in Metals by Corrosion (Issledevaniye viiyaniys 3 
gibitercy ra korrosionnoye rastreskivaniye metallov 


PERIODICAL: Doklady Axademii navk SSSR, 1999, Wer 145, » 602-905 (USSR) 


ABSTRACT: The paper under consideration serves the purpos? af studying the. 
effects of the inhibitor PB-5 (Ref 5) on the formaticn of cracss 
in the stainless austenite steel iKH1ION9 in a teilirg 42 po hell. 
solution, a3 well as those of several iubricants £2 wnieh ine. S05 
hibitors have been added py she same prouess of trass in the vapor 
of an ammonia solusica (25 $). The sheaiczat composition cf the 
test steel - semifinished skeet steel used withows any special 
heat treatmens - is skown in sable |, Tne samples were subjected 
to a tension of 30 kG/ mm in the device VP-3. Frou taple 2 it can. 
be seen that by the introguction of 0-1 % of inhibltcr into the : 
corrosion medium, the surface corresion process and the formation: © 
of cracks in the steel are simul taneously stopped. The innibitor — 
wag still effective at tensions causing 2 relative extension of 
Card 1/3 the sample 116 % (Table 3). Table 4 demonstrates $53h even. 
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“Study of the Effeets of some Inhibitors on the Formation of Gracks in Metals by 
Corrosion 


welded steel is protected against crack formation hy the inhibitor 
PB-5. Brass samples (Cu 68.6; Zn 30.96; Fe 0.09; Al-traces were 


subjected to tensions of 30 kG/ mm” in a special device (Ref 2)00 > 

Lubricants with added inhibitors, ne Kafedra khimii 

Moskovskiy gorodskoy pedagogicheskiy institut im. Lenin i 
(Chair of Chemistry the Moscow Municipal In 

imeni V. I. Lenin) ard lubricants developed by 

nyy institut organizatsii truda i mekhanizatsii proizvodstva = 
Central Institute for Organization of Labor and Mechanization of 

- Industry) OSP, PsITM-19 and TsITM~51 were employed; for purposes 

of comparison, the lubricants 42-R., 14-R and 18 (developed py 

sg, A. Balezin and y. P. Barannik) were used. Amines and sodium. 
benzoate as 30 % aqueous puffer solutions of pH 7 - 8 were used @S 
inhibitors. Table 5 shows that the Lubricants 44-R, 12-R and THITH-51 
essentially reduce the speed of the formation of cracks in the : 
metal, as compared with tests in wnich no lubricants or pure "push- 
galo” were used In the absence of an. inhibitor, the corrosion 
cracks develop inside the eryspariites (Fig i). Figure 2 shows | 
that the values of the electrode potentia- ars progressively jm 
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Study of the Effects ot Zome Inhibitor: the Formation of Cracks in metals by 
Corrosion 


unchanged afterwards. In the pra@sence o> an inhibitcr: these values 
are shifted into a mere negative d n within the first minute. . 
This is rollowed by their prog™ si rovenent (oblagoraznivaniye. 
The polariguion curves cathod 

polarizability cf? gteel in the presence 

anodic and the vathnodic process are inhibited by tae inhibitor PB-5,. 
which thus has a mixed affect under the given eonditions, In this. ~ 
paper, the protective effect of organic inkivitors in steel and 
brass could be proved for the first time.- There are 3 
5 tables, and 2 soviet references: 


~ 


+ 
3 
a: 

Tt 


ASSOGIATION: Institut metallurgii im. A. A- Baykova Akademii nauk 555R 
"YP (Institate of lietallurey imeni aA, A. Baykov of the Academy of - 
Sciences, USSR) 


July 31, 1958, by I. P. Bardin, Academician 


SUBMITTED: July 18, 1958 
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metallov (Corrosion Cracking of Metals) Moscov, 


Mashgiz, 1960. 179 pe 7,000 copies printed. 


Reviewers: V.N, Modestova, 
Candidate of Technical Sciences; Ed.: 
Candidate of Technical Sciences; 
and Instrument Construction: 
A.L, Tatrova; Tech. Ed.: G.Ye. Sorokina. 

PURPOSE: This 
design, chemical engineering, 
those concerned with the effects of metal 


Condidate of Technical Sciences, 
FB. Slomyanskaya-Malkine 
Managing Ed. for Literature on 
N.V. Pokrovskiy, 


and Ye.M. Zeretskiy, 

(Deceased : 
Machine Building : 
Engineer; Bd. of Publishing House: 


book is intended for engineers and technicians working ‘4n machine 
and other branches of 


industry, particularly 
corrosion. 


COVERAGE: The book attempts 4 systematization and generalization of data on the 


corrosion cracking of metals, 


chiefly data pertaining 


t 


. Cara-t/5— 


ARTE Ke PATS SE es r SRE | 
PART RPM BW Ar eG AG SAT 2S RET EL 


eae i Te 


APPROVED FOR RELEASE: 06/20/2000 


on the basis of 
and partly on the basis of the author's own investigations. 
to alloys based on magnesium, 


aluminum, 


T 


Hunn 


CIA-RDP86-00513R001445230001-1" 


PEG RAPS eee aie Petar Digs Se De a 


“REPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1 


nue 


Corrosion Cracking of Metals ‘ s0V/4179 


and partly to alloys based on iron, The book presents theories of the mechanism — 
of the corrosion cracking of metals, the effects of polarization, stresses, ==. 
alloying elements and mixtures, and the influence of the corroding medium as ve. 

as several other factors. Also considered are methods for atudying this phenomenon 
and ways of protecting metals againet corrosion cracking. Ko personalities ere -" 
mentioned, There are 160 references: 78 English, 67 Soviet, 15 German, 1 French, 
and 1 Czechoslovakian. 


TABLE OF CONTENTS: 


Introduction 3 
Effect of polarization on the corrosion cracking of metals pai 
Theories of the mechanism of the corrosion cracking of metals 36 
Effects of stresses in the corrosion cracking of metals 43 
Methods for investigating the corrosion cracking of metals 67. 
Effect of alloying elements and mixtures on the corrosion cracking 
of metals 87 
Effect of the corroding medium on the corrosion cracking of metals 105. 
Effect of several factors on the corrosion cracking of metals yy 
Card 2/3 
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fierhkristaliitnays korroriya 1 korroeiys metallow v napryashennem sontcyanit 
‘(Intereryetalline ard Streas Corrosion of Metals) Moscov, Nashgis, 1960. 
358 p. 3,000 coples printed, ; 


B4.:. I.A, Levin, Candidate of Technical Sciences; Ki. of Publishing House: 
I,J, Lennichenko, Engineer; Tech. Bd4.: V.D, Bl*kind; Managing Ek. for 
Literature on Metalvorking end Instrument Making (Mashgia): V.V, Rebavinstiy, 
Engineer; Baitorikl Board: IA. Levin, Candidate of Technical Sctencas 
(Chatrman), ¥.P. Batrakov, Candidata of Technical A@ciences, ¥.M, Nikiforora, 
Candidate of Technical Sciences, and &.V, Turkorskays, Candidate of Technical 
Sciences. : : | 


WPRPOR: Pais collection of articles is intended for technical personel conerned { : 
with probleme of corrosion of mtals, i 


COVERAGE: ‘The collection contains discusstone of intercrystalline corrosion of 
etainlese eteels and atrese corrosicn of carbon steele, lov-alloy end stainless 
etwels, and light-veight and nonferrous alloys, The tendency of steals of 
warlous composition an systam to corrode under certitn coniitions is discussed 
qd the nature of corrosion and corroston cracking Ls analysed. No personalities 
ere mantioned, Most of the articles ere accompained ty bibliographic references, 
the majority of which are Soriet. : ey eat 


¥. @TTERS CORROSION OF LIGHIVEICHE AND BONPERROD ALLOYS 
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Rapwivs Vola Cordidnte of Chemisal Sclencas, Mffect of Certain Pastors 


Somaghay,_ILD., Doctor of Chemical Sciences, Professor, and Y,1, Madesters, : | 
“Sestidate of Cheaical Sclencea, Effect of Streas on the Corrosion and Potentials : i fi 
of whe Magnesiua-Margarese Alloy Bystes 2 25 f cB 
Timeocva, WA, Caniidate of Technical Sciences, The Nature of Corroston H | 
“racking OF Maghestua Alloys and Protectivs Measures 289 

€5 tse secasty ef Magntsiva Alls7sa Tovart Corrosion Cracking 312 ! ; : 
Witer, LM. Strives Corrosion of the Migh Electrical Reetatance Mangiwere- j 3 
‘Base Alo 318 | 
Tolehkewa, LM., TD, Mlyssunor, and A.t, Krastliahchikoy, Rffect of : 
WECEAAICAT SEPAInD on the Klectrode Potent{al-of Copper —— 3a j 


aBbrley, AaVay Candidate of Technical Sciances. The Tendency of Copper 
@iloys to Crack Depending Upon Their Composition 329 


Mask, 0.8, Candidate of Chemical Selences, Corrouton Cracking of Brass 
in Tartcus Climatic Zones of the USSR 3a5 


{Ortel horrozti Institute fizicheskoy khiatt A SSSR (Corrosion Departonnat 
of the Institute of Physical Cheatatry AS USSR) ant Glprotaretnet- 
obrebotka (State Design snd Plamning Sctentific Research Inetitute fur 
Verking cf Nonferrous Metals) conducted Joint research on this mbjest, 
A, Te, Grpius, Candidate of Techatcal Belences and Yu. A. 8ntrnora, Sentor 
enter nana participated in the vork on behalf of the latter 

tate. 


pastas An_Te., Candidate of Techaical Sciences, and Tu, A, Sairnora, 
Senter Sclentific Worker. On the Problea of Short-Titm Toaticg of Brass 


Realatance to Corroston Cracking 5a9 
Za@Qashnikov, 5. T. and Ne P. Rtehin, Engineers. Detection of Intercrystaliine 
Sorromion in Aluminus giloya with the Dye Penetrant Flaw Detection Method, GD : 
; i 
| 
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S/509/60/000/004/ 023/024 
1.8300 E193/E183 ) 
_ AUTHOR: Romanov, V.V. 
TITLE: The Effect of Mechanical Stresses on the Negative 


Difference Effect 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. 
Trudy, No.4, 1960. Metallurgiya, metallovedeniye, 
‘fiziko-khimicheskiye metody issledovaniya, pp.243-24 


TEXT: The negative difference effect, first observed on 
aluminium, magnesium, and their alloys, consists in a considerable: 
increase in the rate of corrosion of anodically polarized metals. 
The following facts regarding this effect have already been 
established, mainly by the Soviet investigators (Refs.1-7): 

(1) the effect is observed in solutions containing Cl', Br' and I! 
ions; (2) it is directly proportional to the polarizing current; i 
(3) it is independent of the potential at which corrosion of the 

metal takes place, of the anion concentration, or of the size of 

the test piece; (4) it is only Slightly affected by the nature of the 
anions; (5) it is observed at potentials, different from the 
equilibrium potential, which indicates a considerable degree of 
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The Effect of Mechanical Stresses on the Negative Difference Effect. 


mechanism of this effect has been suggested by N.D. Tomashov and 
V.N. Modestova (Refs.4, 7), according to whom the increase in the 
rate of dissolution of a metal, brought about by anodic ret 
polarization, is associated with the increase in the active metal 
surface area due to the damage caused to the protective oxide film 
“by metal ions going into solution. Since anodic polarization 
increases the rate of the stress-corrosion cracking, it was 
considered necessary to eStablish whether there is a direct 
relationship between season-cracking and the negative difference 
effect, and to what extent the magnitude of the latter is affected 
by the magnitude of the applied stress: hence the investigation 
described in the present paper. The experimental materials 
comprised the standard magnesium and-aluminium alloys MA -2 (MA-2), 
“‘MA-8 (MA-8),B-95 (V-95) and J\-16 (D-16); their composition is 
given in Table l. Flat specimens (1.5-3 mm thick), cut from 
extruded strips in the direction parallel to the direction of 
extrusion, were polished, degreased, and treated for 3 min ina 
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solution containing (g/litre) 150 Cro0s and 20 NaNOg (magnesium : 
alloys), or for 5 min in a 6% HNO5 + 1% KeCr207 solution (aluminium | 
alloys), after which they were painted with a solution of : a 3 
polystyrol in dichlorethane, with only a small area left unmasked, — ° 
to be exposed to the action of the corroding medium (KCl) in the 
subsequent experiments. These were conducted in an apparatus,,. 


illustrated in Fig.1, which shows: 1 - test piece; 2 - glass oe 
vessel with the corroding medium; 35 - grips of the.tensile testing | 
machine; 4 - burette for measuring the quantity of evolved 


hydrogen; 5 - supplementary platinum electrode; 6 - direct current . 
source; 7 - resistance box; 8 -- milliammeter; 9 - electronic 
potentiometer; 10 - electrolytic bridge; 11 - calomel half-cell; 
12 - vessel with saturated KCl solution. The test piece was 
inserted into the glass vessel through round openings in its walls 
which were closed with split rubber stoppers. . The experiments, 
carried out. at 20 °C, consisted in determining the rate of 
dissolution of the metal by measuring the quantity of hydrogen 
evolved in 5 h from a unit area of Specimens tested without. the 


Card 3/7 


Tees te bee 


MSY ROPES SOs Wer ay sb Sate eae PE LESH ERTS aia S99 
ALES IV Nh. SS BA IRENE RRL RAL OTST SOE WEE TEE BOSSE RAS OVS IW ADS 


STATS Psa er eee 


. . Saar ers EA SEMPER SE EDLIMT RN LTS 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1" 


FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1 


SUPA E UNS Ri PARES A REID Lua! PME eRENE Aree merase emmranne mee 


8962 


5/509/60/ 000/ 004/023/024 
E193/£E183 


The Effect of Mechanical Stresses on the Negative Difference Effect _ 


application of stress and under a stress of 5, 10, and 15: kg/mm?; 
at the same time the electrode potential of the metal was ; 
measured. All other factors being equal, the quantity of 
hydrogen evolved per unit area and, therefore, the magnitude of 
the negative difference effect, was not affected by the magnitude 
of the applied stress. In the case of the magnesium alloys, 
tested at high current densities and under high applied stresses, 
the experiments were not run to completion owing to premature 
fracture of the specimens, due to season-cracking. The fact. that 
the rate of dissolution of the anodically polarized material 
remained constant, irrespective of the rate of season-cracking, 
indicated that the negative difference effect is unaffected not 
only by stresses in the elastic range, but also by relatively high 
stresses approaching the U.T.S. of the alloy studied. At the same 
time it was found that the applied stress has a considerable 
effect on the character of corrosion in that with increasing 
magnitude of the applied stress, the number of isolated corrosion 
pits decreases and the process of dissolution becomes more 
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uniform. This effect is: obviously associated with the mechanical 
damage of the protective film and with the formation of a large 
number of active areas. The fact that the negative difference 
effect is unaffected by the presence or absence of stresses can be 
explained in the frame of the concepts according to which anodic 
and cathodic: processes, taking place under conditions of anodic 
polarization, are concentrated on a relatively small surface area 
which is free from the protective oxide film and whose. size is 
strictly limited by the magnitude of the applied current. This 
being the case, the remaining surface area plays. no active part. in 
the corrosion process, and the variation of the properties of the 
protective film covering this area does not affect the rate of 
dissolution. It is for this reason that damage or weakening of 
‘the protective film on. the surface of an anodically polarized 
metal has no effect on the rate of dissolution, and that the 
negative difference cffect depends. neither on the anion 
concentration nor on the metal potential or the dimensions of the 
test piece. Tt should be mentioned here that the results 
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obtained by the present author neither contradict nor add 
anything new to the present theories regarding the part played 


by applied stresses in the processes of season-cracking. 


There are 2 figures, 2 tables and 16 references: 15 Soviet and 
% non-Soviet. 


Table 1 


Elements, % 


3e4 | 
0.13 | 0.09] 0.32] 0.17 | 0.23:0.78 
rem. | 5.50| 0.34 ; 1.20) sn 
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AUTHOR: Romanov, V.V-. Engineer 
TITLE. . Improving Some of the Working Characteristics of 


Silver~Zince Cells 


PERIODICAL: Vestnik elektropromyshlennosti, 1960. No.9, pp. 26-29 


TEXT: Results are described of an investigation of the use of an 
asymmetric alternating current of industrial frequency for charging: 
silver-zinc cells in order to improve the working characteristics. — 
The asymmetric alternating current was obtained by shunting the 
selenium rectifier with a resistance. The optimum conditicns were 
obtained when the output voltage of the transformer was greater 
‘than the final voltage of the charged cells by a factor of 3. to 5... 
and when the current flowing in the shunt was greater than the 
direct component of the current in the charging circuit by a factor 
of. not less than 4& to 6. Using this method, the long formation 
time of the silver-zinc cell could be cut down. Even on the first. 
cycle after charging, the capacity was greater than that obtained . 
from cells formed in the normal way by direct current. 
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A disadvantage of silver-zinc cells formed in the normal way is 
that there are two plateaux on the discharge curve. Therefore. 

a preliminary discharge has normally to be carried out, with a loss 
in capacity of 25 to 30%. The effect of charging by an asymmetri: 
alternating current is shown in Fig.4% and 5. Here curve it is the 
discharge curve of a normal cell and curve 2 is fora cell. charged 
in the above way, The latter gave a sharp initial decrease in the 
voltage with an increase in capacity of about 20% The results 
obtained from the asymmetric alternating current are explained by. 
better diffusion of the oxygen in the solid phase of the positive 
electrode. Thus, silver dioxide is more uniformly distributed 
throughout the whole volume of the positive electrode. There are 
6 tigures, 1b table. 


SUBMITTED. April 18, 1960 
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AUTHOR: Romanov, wis Vee 
TITLE: RRfect - ae Polarie ation on the Corrosion Cracking 
of System Mn-Cu-Ni Alloy 


PERIODICAL: Zhurnal eee khimii, 1960, Vol. 33, Nr i, 
pp 172-177 (USSR) 


ABSTRACT : ; The effect of polarization on the rate of corrosion‘ 
crackings, form of cracks, electrode potentials, and- 
the elon ation of Mn-Ci-Ni alloy (63%.Mn + 18% Cu +~ 
+ 19% Ni) in 0.5N NaCl solution was studied. The 
investigated samples of alloy were prepared from pure “i 
metals (electrolytic) by direct melting in an 


electric. furnace gee -3M) with a high-frequency tube 


zenerator (GL-15M). Nr 4 corundum crucibles were used. 
Cryolite was used as a flux. Experiments were 
: conducted in special polystyrene tray. Csalomel and ' 
platinum (auxiliary) electrode were used. The : 
Card 1/6 results are shown in Fig. 1., and Tables 4, 5, and 6, 
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Fig. 1... Effect.of 
polarization on the 
rate of corrosion 
cracking of alloy in 
QO,.5N NaCl solution; 
(A) current density 
of cathode D,_ (in 


palem®); (B) current 
density of, anode 

D, (in mam; (C) 
time until cracking 
(in minutes) 
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Cracking or System Mn-Cu-Ni Alloy 


Table 4, Polarization effect on the electrode 
potential of alloy in O.5N NaCi solution; the a 
potential values were chosen for a tile of. 30 minutes. 
Key: (a) potential values Eh (in mv) at current density; 


(b) anode polarization (na /em*); (c) cathode polarization 
Card 3/6 (ma/em@). 
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ui) | (2) 


| 0-1 os | a0 | 5.0 | 10.0 | 15.0 | 20.0 


| oan eras ka ; 02 | 022 
i 0.4 O18 | O26 .2 22. 0,46 
os | os | O88 | 122] Lis | Lab yp 23 
Ou33 1.0 = 
cm eae ieee | 2 
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Table 5. Effect of anode polarization on the . 
elongation in corrosion cracking of alloy in O.5N 

NaCl solution. Key: (1) time from start of experiment, 
in min; (2) absolute elongation of the samples (in mm) 


at current densities (in ma/em )c (3) time until 
card 4/6 eracking (in min). 
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(1) (2) 


{io Tor ton | os — 40 set 


Oi | 0:36 0.22 | 0.27 
0.77 | 1.0 Ao 13 38 1.76 |. 0.95 
(3) 


a 136 | 127 | 1 463 BH, “14 174 | 192 


Table 6. Effect of cathode polarization on the 
oe by the corrosion cracking of alloy in 
O.5N NaCl solution. Key: (1) time from the beginning 
of experiment in min; (2) absolute elongation of the 
samples (in mm) at current densities (in pLa/em Mi 
- Card 5/6 (3) time until cracking (in min). 
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The data obtained confirmed the electrochemical : 
nature of corrosion cracking and are in full agree-... 
ment with the data obtained for other metals and 
media (V. V. Romanov, Trans. of Voronezh Chem. Soc. 
{meni D, I. Mendeleev, II, 1959; ZhPKh, XXXII, 6, 
1392, 1959). The author expresses his gratitude 

“to v. P. Romanova for her help in experimental 

work, There is 1 figure; 6 tables; and 5 Soviet 
references. 


SUBMITTED: February 2, 1959 
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aR rr erratic 
Effect of certain inhibitors and inhibited lubricants on the stability 
of brass toward corrosive cracking. Zhur. prikl. khim. 33 no.6:1311l-... 
(MIRA 13:8) 
(Brass——Corrosion) (Corrosion and anticorrosives) 
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AUTHORS: Romanov, V. V., Lukovtsev, P. D., Kharchenko, G. N., Sandler, P. I, . 
ee Ce a ploatahtatiaieiata_ Se NS : . 


TITLE: The Nickel-Zine Storage Cell 4 
PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 7, PP. 1556-1563 


TEXT: The results of investigations into the properties of a nickel-zine 
storage cell with insoluble zine electrode. were presented and i deem of. 
this type of storage. cell compared to other alkali storage cells’is given. - The 
oxide-zine electrodes were porous plates made by sintering powder-like nickel. 

The pores were filled with Ni(0H)5.. The negative electrodes were plates pressed / 
from a mixture of zine oxide with spongy zine and an addition of starch, The if 


ecell was filled with a solution of caustic soda with a density of 1.30 and an) __ 
addition of 10 g/l lithium hydroxide, The voltage during charging of the cell 
varied from 1,75-2.1 v, during 8-hour discharging from 1.8-1.5 v.. The capacity 
of the cell decreases with an increase in the intensity of the discharge current 
according to Morozov's formula (Ref. 5). With a lowering of the temperature the 
capacity and the voltage decrease noticeably attaining at -10 C only 50% of .the 
value at room temperature, At -40 C zinc-nickel cells break down, The average | 
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A003/A001 
self-discharge per day attains 2%. After 24-70 cycles of charging and dis- 7 
charging the capacity decreases and finally the cells break down completely. 
The cause of the breakdown is the destruction of. the separation film between the 
electrodes and the formation of zine dendrites. Nickel-zine storage cells hold 
an intermediate position between cadmium-nickel and silver-zine storage celis as 
to specific energy which is lower than that of C -12 (STsD-12) silver-zine - 
cells, but 40-50% higher than that of. cadmium-nickel cells, Their life, 
preservation in the filled state and efficiency at low temperature, however, is 
eonsiderably inferior to cadmium-nickel cells. The self-discharge is determined 
by the self-discharge of the zinc electrode, An investigation carried out by — 
the Institut fizicheskoy khimii AN SSSP (Institute of Physical Chemistry of the 
AS. USSR) makes it probable that the high self-discharge is due to small amounts 
“of cobalt introduced into the positive electrode as activating additive, .-Nickel- 
zine storage cells can be used only in those cases, in which the requirements 
concerning: life, preservation and efficiency at low temperatures are only 
moderate. There are 5 graphs, 2 tables, 1 diagram and 6 references: 4 Soviet, 
1 English and 1 German. 
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AUTHOR: Romanov, ¥.V. 

. Ses se 

TITLE: The Effect of Stresses on the Characteristic Sharpe of the Polarization 
Curve at the Corrosion Cracking of Metals 


o 
PERTODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 8, pp. 1849-1853 He E 


TEXT: Stresses have a considerable effect on the shape of the polarization. * 
curve at the corrosion cracking of I-16 (D-16) Duralwmin in a solution of 53 g/l 
NaC1+3,5 g/l Ho0>, With an increase of the stresses from 33 to 37 kg/mm@, the 

third and second sections in the cathode branch of the curve intreases, At 

stresses of 33 and 35 kg/mm and initial current densities of 0.05 ma/em® a section |. 
appears in the anode branch of the curve which characterizes the inhibition of .- 
eracking. A subsequent increase in the current density raises the cracking rate, 

the more, the lower is the level of stresses, At stresses of 37 kg /mm@ the anode 
polarization does not inhibit cracking; the anode branch of the polarization 

curve has a characteristic shape, but the relative increase of the cracking rate 

is considerably less than at 33 and 35 kg/mm®, The data obtained are explained 
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tne Corrcsion Cracking cf Metals ha 
on the basis of the electrochemical mechanism of corresicn cracking of metals. 
There are 2 figures, 1 table and 3 Soviet references, 
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ROMANOV, V- Ve 


, silver storage 

Structure of the charged silver electrode of a zinc=s : 

cells Zhure prikl. khig. 33 no.9:2071-2078 5 60. (MIRA 13:10) 
(Storage batteries) (Electrodes) (Silver) 
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Protective coatings in corrosion testings. 
no.146:193-198 160. 


(Protective coatings--Testing) 
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Doe Chem Sci - (diss) "Several problems of corrosional fissuring 
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f metals." Moscow, 1961. 431 pp;(Moscow State Pedagog 
rel y. i. Lenin); 150 copies; price not given; list of author's 
works on pp 28-31 (33 entries); (KL, 7-61 sup, 221) 
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PHASE I BOOK EXPLOITATION SOv/5858 
Romanov, Vsevolod Vladimirovich 


Korroziya magniya ' (Corrosion of Magnesium) Moscow, Izd-vo AN SSSR, 1961. 
66 p. 2700 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgii imeni A.A. 
- Baykova. : 


Resp. Ed.: S.A. Balezin, Professor, Doctor of Chemical Sciences; Ed. of Publish- E 
ing House: N.G. Yegorov; Tech. Ed.: V. V, Volkova. ; 


PURPOSE: This booklet is intended for engineers and metallurgists concerned with —- 
the problem of corrosion of magnesium and magnesium-base alloys. =f 


COVERAGE: The corrosion and stress corrosion of magnesium and its alloys in an 
air atmosphere and in acids, alkalies, and organic media is discussed along 
with the effect of various factors on corrosion behavior. The problems of 
protection against corrosion and corrosion cracking are also considered. No 
personalities are mentioned. There are 95 references, mostly Soviet. 
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156/B101% 
AUTHORS: Pugina, L- I., Romanov, Vv. Vz; 
; a Dome 
TITLE: | Corrosion of iron-base metal-powder substances ina 3% 


solution of NaCl 


PERICDICAL: ~ Referativnyy zhurnal. Khimiya, no. 2, 1962, 325, abstract 
21161 (Poroshk. metallurgiya, no. 1, 1961, 68-74) 


TEXT: It has been established that, within specific limits governed by 
their effects on the density and strength of the substance, the greater 

the amounts of Cu, Sn, Zn, Pb, P, Mn, S and certain sulphurous metals added 

to Fe-graphite substances containing those elements, the lower the : 
corrosion resistance (cR) of the substances in 3 % solution of NaCl. It me 
is pointed out that substances with coarse plate-type structures have 
higher CR than substances with fine perlitie structures (almost granular). 

he CR of Fe-graphite substances are almost as high as those of the 

bo AM My 10-3-145 (Br AZh Mts 10-3-1.5) bronzes. [Abstracter's note: 
Complete translation-] 
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# aa aa 
TITLE: Inveetization of the effect of some inhibitors on corrosion 


eracki 


us Cf metals 


iP SRICDIGAL: Referativnyy zhurnal. himiya, no. 10, 19861, 269, abstract 
10225 (161233). ("‘eh. zap. 7sosk. gos. ped. in-ta im, 
Vet. Lenina", no.146, 1960, 183-1592) : 


feav: Tt was established that an amount of 0.1, of the corrosion 
inaibitor E-5 (1B-S) prevents cerresion cracking in steel of the type - 
IX*3Ho (1KNTENS) in a roiling 42,. MgCl, soluticn. The lubricants 14-P ae 
(14-23. 124" (12-R), and h /ATM-51 (PsETL 

cracking of copper in NE 
trarsiation.| . 


&1) also delay considerably the 
3 Vapors. iAbstracter'ts note: Uomelete 
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AUTHORS: Balezin. S. A., Romanov, V. V., Podobayev, N. I. 


TITLE: Protective coats in corrosion tests 


FERIODICAL: Referativnyy zhurnal. Khimiya, no..10, 1961, 791, abstract 
101256 (101256). ([Uch. nap. ] Mosk. gos. ped. {n-ta im. 
V. I. Lenina, no. 146, 1960, 193~198) 


TEXT: The following were found to provide effective protection for aluminun 
alloys D-16,C1. 3 (St. 3) in acid, alkaline, and neutral chloride media, and 
for brass.in ammonia medium: perchloro vinyl varnish, bitumen paraffin-, and 
bitumen wax lubricants, a double coat of perchlore vinyl varnish and wax 
colophony Jlubricant and 5-2 (BF-2) adhesive. [abstract rer's nete: Complete 
translation. | 
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Table 1. Bffect of nature of cations added to K zincete solution” 
on reduction of 2n content. 


Legend: B - Cations; C - ration, g/l, before and after 
addition of cations. : 
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AUTHORS _ Linchevskiy, B. V., and Romanov, V. V. 
. nn 
TITLE: Influence of the carbon content on the resistance of 
KISH (Kh18N9) stainless steel to stress corrosion 
cracking 


LERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 10, 1961, 2356-2359 


TEXT s. Melts of 18Cr-9Ni-type stainless steel with different carbon 
contents were prepared. The ingots obtained were forged into strip, 25 x 
5 mm which was processed on a planing machine, after which it was cold-. 
‘rolled down to a thickness of 1 mm. Standard tensile specimens were cut 
from the sheets thus obtained. All specimens were water-—quenched from a 
tempera ture of 1100 , and one half of the quenched specimens were annealed . 
at 650 for 2 hours. It was found that those. of the above Cr-Ni stainless 
steels, containing between 0.01 ond 0.1% carbon, are liable to fail by 
intercrystalline cracking (see Fig. 1). At practically oll. carbon concen- 
trations, the annealed specimens foiled more rapidly than the quenched 
ones. At curbon concentrations of 0.05 - 0.07%, a considerable retardation 
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of cracking was observed; this was greater for annealed than for quenched. 
material. Annealing did not produce intercrystalline crack formation. 
There are 2 figures, 1 table and 3 references: 2 Soviet-bloc and 1 non- 
Soviet-bloc. 


SUBMI'TYED: October 28, 1960 


Fig. 1. Influence of carbon content on the rate 


of stress corrosion cracking of 18-9 Cr-Ni steel 
ina 42%-m boiring solution of MgCl, 


A - time taken for cracking to occur (mins.) 
5 - euarbon. content (%) 


6 
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Heat treatment: 1 - anneal, 2 — quench 
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AUTHOR: - Romanov, V.V. 
Aes, 
TITLE: The possibility of reducing the growth of gine den- 


drites in Ni-Zn and Ag-Zn storage batteries 


PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 12, 1961, 
2692 ~ 2699 


TEXT: The author investigated the relation between the rate of 

dendrite growth and the type of current used in charging Ni-Zn and 
Ag-Zn storage batteries. The present work is based on the authoris 
observation (Ref. 9: ZhPkh, 33, 7, 1556, 1960) that the output of 
a Ni-Zn battery had been more uniform after being charged on both 


direct and alternating currents. Experiments were carried out at : 
20°C in electrolyzers fitted with an insoluble anode; a ginc tab- : 
let (working area ~w12 em@) served as a cathode, The electrolyte aa: 


(40 cc) consisted of Zn0 (50 g/lit) dissolved in KOH, of either d = 
1.4 (for the Ag-Zn system) or @ = 1.3 (for the Ni-Zn system). A 
current density of 4 m A/em2 was used throughout. Electrolysis was 
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discontinued after a given time; the zinc "sponge" adherent to the 
cathode was separated and weighed, as well as the "cathode", and 

the percentage of dendrites, out of the total Zinc deposit, was 
calculated for a given type of current and amount of time. When = 
using direct current 90 % of the Zn deposit were found to be den-~ 
drites, after 14 hours of electrolysis. Their rate of growth was 
slightly higher in the Ag-Zn cell, but both cells attained the same 
limiting value. Next, alternating current was Superimposed on di- 
rect current (the latter being 4 mA/cm2), The ratio of a.ec. to d.c. 
vas varied from 0 to 1.0, for periods for 14 hours, each. The per- 
centage of the dendrites decreased continuously in both cells, as 
the ratio rose and attainea zero at the ratio of 1.0. This result 
did not change with ratios of up to 3.0. The third series was car- 
ried out with an asymmetric asc. and having all other conditions 
unchanged. A 1.5 period pulsating current was used, with frequencies 
from 50 up to 1000 her The percentage of dendrites rose continuous~— 
ly from zero (250 c/s for Ag-Zn; 350 c/s for Ni-Zn) to 80-90 % at 
1000 c/s. No growth was detected within the ranges of 50-250 e/s 

and 50-350 c/s, respectively. Models of Ag-Zn storage cells, char- 
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gea on pulsating current, contained at the end of their service | 
iife considerably more dendrites than those charged on d.c. ‘he ex- 


perimental results favor the hypothesis that the dendrite forms due 


to an insufficient rate of supply to the cathode. The author re- 


—cormends charging Ni-Zn storage batteries on a 1.5-period, pulsat- 


ing current having a frequency of 50 c/s. There are 5. figures and 
25 references: 19 Soviet-—bloc and 6 non-Soviet-bloc. The references 
to the English-language publications read as follows: G. Drumm, The 
Railway Eng., Sept., 258, 280, 1933; H.Jd. Morgan, Ing. Min. J., 15, 
72, 19503 C.. Saroch, R.V. Hilliard, J. Electroch. Soc., 100, 165, 
1953. 


SUBMITTED: December 20, 1960 
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18.44% Cr, 9.91% Ni, 1.4% Mn, and 9.55% Si. The tethod used for the ins 
vestigation has been already described in the atuvementioned reference. 
As is shown by results, an addition of hydrecnlaric acid te the MgCl, 
solution speeds up the cracking process of steel, and reduces the pro- 
tective action of tha PB-5 inhibitor. If the MgCl, solution containa 

“L 
Oot per cent by volume of HC1 (specific gravity bo13)) 002% of PB-5 in- 
hibitor is required to prevent the steel from crackings These results 
are valid both for welded and for nonwelded ssegi at initial tensile 


stresses above the yield point (6 = 30-40 kg/mm*). Also an addition of 
1% of BA -12-(BA-12) inhibitor (polymerization product of benayl amine 
and paraformaldehyde) together with 0.04% KI protects the steel from 
corrosion by the acidified beiling MgCl, solntiscn. Additions of FeCl, 


or FeCl. to the corroding solution cause the protective acticn of PB=5 


3 
inhibitor to be lost complately; they do not, however, impair that of 
BA-12 inhibitor. An addition of inhibitars 16-9 (PB-3) (condensation 
product of moncethanol amine and urotropin), BA+12 (alone), and potassina 
iodide retards the cracking of steel in & boiling 42.percent MgCl, BO- 
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CE altagether. 
inniditer 


a 


the respective protective acti 
corrosion altogether, either, The measurement of the electrode potential 
of steel in the corroding solution showed that, with time, the inhibitors 
raise the potential to certain more pesitive steady values. This effect 
becomes stronger with increasing protective action of the inhibitor, I+ 
has been found from the’ volarization curves taken for steel 1Kh13N9 in a 
boiling MgCl, solution in the presence‘of the abovementioned inhibitors 


(PB-5, PB-8, XT, BA-i2, BA-12 + KI) that the action of the inhibitors 
under ‘consideration consists of a cathodic and-an anodic action. The : 
protective effects of the inhibitor and of cathodic polarization strengthen 
one another, whereas the anodic polarization speeds up the cracking of 
metal, and reduces the protective action of the’ inhibitor, without, how- 
These resnlts show that the mechanism cf 


ever, removing it completely. 
with 


inhibitor action upon the rate of metal cracking can be clarified 
the aid of the polarization diagram of corrosive metal cracking, This 
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s/075/61 /035/004/003/012 
Effect of ‘some inhibitors 30. B1906/B201 - 


inethod habs been sugested by* one of* the authors already earlier ete. 
v.V - Romanov, Korrozionnoye rastreskivaniye netallov, Mashgisy Mao, ee 

eo s a : ae xs be 2 if 
There are 2 figures, 3’ tables, and 5 references: 4 Soviet+bloc and 1 non 
Soviet-bloces ; 


ASgocTAt 8 a id im. A.A, Baykova 
ASSOCIATION; Institut metallurgii im Awe : 
- (Institute of Metallurgy imeni A.A. Baykev) 


SUBMITTED: «ss July 6, 1959 
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21998 
5/076 /61 /035/004/003/018 
Effect of some inhibitors «-- B106/B201 
Fig. 1: Polarization curves obtained : “ 


for 1X18H9 steel in 42% boiling MgCl, 


solution with addition of TS -5 and 
TB -8 inhibitor (according to the sa- 
turated calomel electrode). Stresses 
30 kg/mm2((1,1!) without addition; 
f (2,2!) with addition of T6-5 (0,02%). 

 dnhibitor + HCl (0,1 vol%, spec. grav. 
4419); (3,3'). with addition of 16-8 
inhibitor 34)). a) Current density 
mna/com 


: of Q3 : ; 
FIGA ‘i \l 
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21998 ee 

s/076/61/035/004/003/018 sf 
Effect of some inhibitors ... - B106/B201 ae 
Fige 2:3 Polarization curves obtained ° #2 


‘for steel 14189 in boiling 42% MgCl, 
solution with addition of KI, cA -12, 


Sh -12+KI (according to the saturated she 

calomel electrode. Stresses 30 kg/mm OL Pee 

1,1¢) with addition of 0.154% KI; ¢ ee 

eon with Gane = ee by 
pitor -(1%); 3,3') with additi F 
artes OT atc (1%) +, XE (0.04%) ; en : 
a) current density ma/cm*.. ie 


aeaRtae 1 QZ ag ea: 
(2) sinew iene? ; FiG2- 
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8/080/62/035/004/010/022 


L : 2 
iva | D217/D301 
AUTHOR : Romanov, V. V. 
TITLE: Influence of aluminum, copper and zinc on the resist- 


ance of magnesium to stress corrosion cracking 
PeERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 4, 1962, 795-802... 


TEXT: The mechanism of stress corrosion cracking of magnesium al-— ©: 
loys is not fully understood, and hence the influence of structure — 
and composition on the resistance of the metal to this type of 
failure cannot be predicted with any degree of certainty. For this. 
reason, the author studied the influence of a number of elements, | 
within the limits of solid solubility, on the resistance of magne-- 
Sium to stress corrosion eracking. Binary Mg-Al, Mg-Cu, and Mg-Zn 
alloys with various Al, Cu and Zn contents were melted in a cru- 
cible furnace. The alloys were then cast into flat, rectangular 
moulds, 20 x 160 x 180 mm, preheated to 100 — 150°C and the ingots 
were machined from two sides to a final thickness of 14 mm, after 
Which they were rolled into sheet 2 mm thick. Prior to cold roll- X= 
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2, 


ing, the ingots were soaked for 2 houts at 400°C. Tensile speci- 
mens were then cut from the sheet along the direction of rolling, 
the Specimens were ground with emery paper, degreased and aiaced: 
in a desiccator. Their non-working. surface was insulated with glue. 
All the alloys, except two, were tested without removing the in-. 
ternal stresses by heat treatment. The Specinens were placed ina 
horizontal position into a polystyrene bath of aporoxinately 4.5 
en? volume. This was hermetically sealed by means of plasticine ~ 
ecated with glue on the surface facing the bath. Stresses were in- 
duced in the metal by means of a special device with a dynamometer. 
Phe tests were carried out in solutions containing 35 g/i NaCl and - 


35 g/l NaCl + 0.018 H H,50,. The electrode potentials were measured =. 


by means of a compensation method. It was found that an increase 

in Al content improves the mechanical properties of magnesium, but 
decreases its corrosion resistance and considerably reduces its 
resistance to-stress corrosion cracking. Copper reduces the re- 
sistance of Mg to cracking and increases its rate of corrosion a 
even more drastically, whilst having little effect on its neg 
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7 Toe U7 e Moone /e10/0ce 
Influence of iluminum ... D217/D301 


cal ee eae Zine greatly increases the mechanical properties 
of lig, but when present in concentrations of above 0.73%, drasti- 
ally ~nvensifies the rate of cracking of this metal; it has vir-_ 
tually no effect on the rate of corrosion of Mg. Acknowledgements 
are made to. V. ¥. Dobrolyubov and 5S. B. Fel'gina for their assist- 
ance in currying vut the experimental part of the work. There are 
59 figures, 2 tables and 5 references: 4 Soviet-bloc und 1 non-So- 
viet-bloc. The reference to the English-language publication reads 
as follows: I. D. Hanawalt, G. E.. Nelson and I. A. Peloubet, Trans. 
Avlillseey 1474. 2194) (1942). 


SUBMIDPED: March 13, 1961 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1 


Sof oo aT ORR RE NTIS SE PS Pa ee as EE SONS AR eS TSE EE ES SERRE FF ERR FER ra re I RTE 
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<. 


Ways of increasing the service life of a nickel-zine storage 
battery. Zhur.prikl.khim., 35. no.611293-1302 Je . '62, i 
eo eee (MIRA 1527) 


(Storage batteries) 


TALES ME FOR FIER PE ERESRER BOL SOE MR CARS LEP SP EI CER ES Ed ep eo eine dea hieiicoai ane aie aa eee 
ESD AAT SH CSE SER IPN eB Seed BEE BSP RIT EN EH NSE CASS Ye RESO Sa? SNS SSIES SS A EE A OS SERRA RAS OPT SOB) SESAME ARES ST REE DEAR Sea a Sa REO 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1 


133i SHE 1 eT RPS he OT Ea RA ASO es aes rd es BRIN BE SAS Ree eo ERS a DiPeaS eee Be Yee cc 
i J Be Fe s i PROSE HAS Aad 


a 


L 20289-63 en eee JD/NB a 
-ACCESSION NR: AT3002137 $/2509/63/000/013/0171/0179 | 
‘AUTHOR: Romanov, V. Ve ra gh TR ae 2 Pe 3 
TITLE: Mechanism of corrosion cracking of metals. rd vY. 


pee Sb emee 


SOURCE: AN SSSR. Institut mictaltuegill Trudy, no. 13, 1963, Metallurgiya, | 
metallovedeniye, fiziko-khimicheskiye metody issledovantya, 171-179, 


‘TOPIC TAGS: metallurgy, cracking, corrosion, electrochemical, stress, Evans,. 
‘Dix, theory. ae ae 8 


ABSTRACT: The paper provides a survey of prevailing opinion on the mechanism , 

‘of corrosion cracking, a complex failure process of metals observed under the 
simultaneous action of electrochemical or chemical corrosion and static tensile | 
stresses. The mechanism examined preferably in the paper is the heavily predomi- 
mating one of cracking as a result of simultaneous stress and electrochemical- — 
corrosion exposure, A survey is given of the theory of corrosion cracking, which. ._ 
is: classified into: (1) The Dix theory, according to which the stresses exert a mee 
chanical opening process on the metal in places weakened by selective corrosion; . 

and (2) the Evans theory in which the stresses form the corrosion pairs between =... 
the bottoms of surficial depressions and adjacent metallic regions, and in which the : 
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“bottom operates as the anode and the resulting dissolution leads to the formation of | 
-corrosion cracks. Experimental data are cited to show that the tensile stress, while 
‘interacting with the electrochemical corrosion, is a secondary factor. The two hy- 
'potheses are not necessa rily mutually contradictory, but are susceptible to unifica- 
‘tion and development. The author endeavors to develop the Evans hypothesis with 
‘the inclusion of the effect of polarization in the growth of the corrosion process and 
ito develop a generalized mechanism for the corrosion cracking of metals. Three 

-'gtages are distinguished: (1) An initial period (prior to crack formation); (2) fissure 
formation; (3) the purely mechanical cracking of the metal, The formation of pri- © 
-mary depressions may be accidental through mechanical scratches etc, or from 
‘colonies of dislocations that have wandered to the surface under the effect of the 
:stresses, The appearance of corrosion fissures is then imagined as resulting from 
‘the nonuniform penetration of the primary depressions into the depth of the metal, 
Stress concentration increases the tensile stresses and, at a certain point, fissura- 

tion occurs, The expansion of this process, subsequently, is an interweaving of the 
processes of notch formation along the entire formation and purely mechanical 
microlacerations. The entire process is illustrated by schematic polarizational ao 
diagrams of corrosional cracking of the metal. Experimental verification by the 
author, published elsewhere, has established that the proposed polarization dia- 
gram of the corrosion cracking of metals can be used as a: qualitative characterizae 
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| AGCESSION NR: AT3002137 
tion of the relationship between the rate of cracking, the rate of corrosion, and 

the electromagnetic characteristice of the metal. It has also been established that 
the application of the polarization diagram is not permissible in those cases in. — 

, which the factors that alter.the electrochemical characteristics of the metal in- 

‘ crease the uniformity of corrosion substantially, or in those cases in which it is 

‘ impossible to use the polarization curves to explain the change in corrosion rate 
and in electrode potential. The author has used the polarization diagram in investi- 
gations reported elsewhere for the explanation of the effect of isoamylalcohol and | 
the temperature on the rate of corrosion cracking of metals. hy 

"Y express my gratitude to V,N. Modestova for her valuable remarks 


during the discussion of the present work." Orig. art. has: 4 figures. 


' ASSOCIATION: none | | : 
“SUBMITTED: 00 DATE ACQ: 10May63 ENCL: 00 |- 
“SUBCODE: ML NO REF SOV: - 019 | OTHER 000 — 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445230001-1" 


“APPROVED FOR RELEASE: 06/20/2000 A RDS O. 00513R001445230001- 1 


"“ACUBSSTON NR AP3002701 eo 


| AUTHOR! Romanov, Ve Ve. 4” 


TITLEs Theory of electroiystaly 


| SOURCE: Zhurnal prikladnoy vatatt,, ve. 36, noe Sy 1963, 3050-1056 
TOPIC TAGS? ‘electrolysis, poleating ‘ourrent, sincate sclution,, cutoff. ert 


ABSTRACT 5 In the electrolysis. of. zincate ‘sélations vith: variable; : 
(full-wave) current using electrolyers with insoluble enodes the lerge. sp 
data is explained by the presence of cutoff. current which strongly. changes ‘ he 
form of the mrrent. Ignoring the appearance of the cutoff current ina number 
| of cases of electrolysis with variable current: caused : completely. nonreproducible 
random results’ leading to untrue conclusions.. To obtain reproducible result 
' the cutoff current must be removed; this is done most. aimply by including a” 
| ohmie resistance in series’ with the electrolytic ‘cell’ or compensating the emf: : 
! of the cell by connecting it with the current supply of: eqnal ents Orig. ert. 
‘has: 6 figures, 2 tables, 6 -formlas.- a 
' ASSOCIATION: none . = oe 
SUBMITTED: 26 Dec 61 . ° DATE ACQs: ak 4 Jul 6 ENGL: 00. : 
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